SYNOPSIS A method of detecting serum antinuclear factor by the use of antiglobulin conjugated with horseradish peroxidase has been compared with a standard procedure using a fluorescent label. The horseradish peroxidase conjugate was evaluated by block titration against positive serum and by its performance as a test reagent for screening and titrating sera. It is concluded that the horseradish peroxidase method, in which an ordinary light microsc ope is employed, provides a satisfactory alternative to immunofluorescence for routine tests for antinuclear factor.
It has been shown (Nakane and Pierce, 1966 ) that horseradish peroxidase can be coupled to antibody by a simple procedure to give stable conjugates which retain immunological reactivity and can be used for immunotracing in a similar manner to fluorescein-labelled antibody. In tissues treated with peroxidase conjugate the sites of uptake are made visible by a simple histochemical procedure. Peroxidase catalyses the oxidation by hydrogen peroxide of a number of substrates, in some cases producing a highly coloured insoluble reaction product.
The work of Nakane and Pierce (1966) and others (eg, Davey and Busch, 1970) suggests that the horseradish peroxidase method is at least as sensitive as the immunofluorescence technique. Nakane and Pierce (1966) state that 'this might be expected because enzyme is not consumed in the reaction with substrate, and each molecule of enzyme-labelled antibody bound to the antigenic site deposits many molecules of reaction product'.
Antibodies combining specifically with components of cell nuclei are characteristically found in the serum of patients with certain 'autoimmune' conditions, notably systemic lupus erythematosus, and are usually detected by the indirect fluorescent antibody method (Coons and Kaplan, 1950) . This involves treating preparations containing nuclei, eg, tissue sections, with the patient's serum followed by staining with antiserum to human y-globulin conjugated with a fluorescent dye. Nuclear fluorescence indicates a positive reaction. Since immunoReceived for publication 29 October 1970. fluorescence was first used for detecting antinuclear factor (Holborow, Weir, and Johnson, 1957 ) the method has undergone considerable development Holborow and Johnson, 1969) to improve its usefulness in diagnosis and is increasingly used in clinical laboratories. Difficulties, however, are still encountered, especially those associated with the special requirements of fluorescence microscopy. These would be avoided by the use of a label such as horseradish peroxidase which could be rendered visible by conventional microscopy. In this paper we compare the sensitivity of the two procedures.
Materials and Methods

PATIENTS SERA
These were drawn from the serum bank of this Unit, and were maintained at -20°C.
FLUORESCENT CONJUGATE
The globulin fraction obtained by precipitation of monospecific rabbit antiserum to human IgG with 50% saturated ammonium sulphate was conjugated with fluorescein isothiocyanate isomer 1 (BDH) by a modification of the method described by Marshall, Eveland, and Smith (1958) . After conjugation unreacted dye was removed by passing the solution through Sephadex G25. Analysis of the conjugate indicated a protein concentration of 8 mg/ml and a labelling ratio of 1 1:1 (OD495 nm: OD2go nm). It contained 4 units of precipitating activity and was evaluated by block titration as previously described Sections that had been treated with antinuclear factor-positive sera showed deeply staining brown nuclei, the rest of the tissue being only very faintly stained (Fig. la) . Nuclei in sections treated with antinuclear factor-negative sera on the other hand were indistinguishable from the background (Fig.  lb) . Leucocytes present in some sections invariably showed strong cytoplasmic staining due to the presence of endogenous peroxidase.
EVALUATION OF HORSERADISH PEROXIDASE CONJUGATE
The performance of the horseradish peroxidase conjugate in the antinuclear factor system was evaluated by block titration as described for the fluorescein isothyocyanate conjugate Preliminary tests indicated that horseradish peroxidase conjugates may also be used to detect antibodies reacting with gastric parietal cells, smooth muscle, mitochondria, 'bile canaliculi', and thyroid microsomes. In these tests the conjugate was absorbed with a suspension of rat liver as previously described .
Discussion
In this study the fluorescence readings were made by experienced observers using darkground illumination with which positively stained nuclei appear bright apple-green against a dark background. Counterstaining may be helpful in localizing the reaction product and has been successfully applied to tissues after histochemical demonstration of peroxidase (see especially Straus, 1970a and b; Lillie, 1965; Pearse, 1960 Other substrates for peroxidase give different coloured reaction products, eg, benzidine (blue) (Adler and Adler, 1904; Straus, 1964 ) and 3-amino-9 ethylcarbazole (red) (Graham, Lundholm, and Kanovsky, 1965) . They should give better contrast with some counterstains and may also enable different specific immunological reactions to be demonstrated in contrasting colours in the same preparation. The reaction products formed, however, are less stable than that from diaminobenzidine.
The desirability of characterizing fluorescent conjugates physicochemically is now acknowledged (Holborow, 1970) . The essential requirements are: (l) adequate antibody activity, (2) optimal fluorochrome: protein labelling ratio, and (3) absence of unconjugated antibody and free fluorochrome. A similar degree of characterization of horseradish peroxidase conjugates may be desirable.
The reaction products from diaminobenzidine after treatment with osmium tetroxide can be readily identified in electron micrographs (Graham and Karnovsky, 1966) . Fixation of tissues is essential for ultrastructural studies and must precede staining. Hoedemaecker and Ito (1970) have described the ultrastructural localization of gastric parietal cell antigen by the use of horseradish peroxidase conjugates of IgG obtained from patients with pernicious anaemia. It was found during the present work that short fixation of tissue sections with formaldehyde did not prevent their subsequent reaction with the autoantibodies tested, and it seems likely therefore that ultrastructural localization of the antigens involved in these reactions may also be possible.
Many animal tissues normally show peroxidase activity. Although this presented no difficulty in this study its presence could make interpretation difficult. Methods are being sought for the irreversible inhibition of endogenous activity.
